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(57)Abstractr 

PROBLEM TO BE SOLVED: To retard the progress of the degradation of an 
activated carbon by preventing the adsorption of a high b.p. component to a 
1st layer of fine pore in the activated carbon. 

SOLUTION: A layer of a low b.p. hydrocarbon 4 covering the inside surface 
of fine pores 31 is provided by adsorbing the low b.p. hydrocarbon 4 at least 
on the inside surface of the fine pores 31 of the activated carbon 3 having 
many fine pores 31 on the surface. When the activated carbon 3 is used as 
an adsorbing material for a canister, a hardly releasable high b.p. component 
is prevented from being adsorbed to the 1st layer to suppress the decrease 
of the volume of the fine pores due to the deposition of the high b.p. 
component, thus to sustain the adsorption capacity. 
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* NOTICES * 

JPO and NCI PI are not responsible for any 
dam ages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2 **** s hows the word which can not be translated. 
3. In the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] Degradation-proof nature activated carbon characterized by the thing of the activated 
carbon which has much pores on a front face for which make a low-boiling point hydrocarbon stick 
to a pore internal surface at least, and it comes to form a pore internal surface the layer of a wrap 
low-boiling point hydrocarbon. 

[Claim 2] The manufacture approach of the degradation-proof nature activated carbon characterized 
by consisting of a process to which contact activated carbon in the gas of a low-boiling point 
hydrocarbon, and a low-boiling point hydrocarbon is made to stick all over the front face of activated 
carbon, and a process which the obtained activated carbon is contacted to air and removes the low- 
boiling point hydrocarbon of the front face except the pore internal surface of activated carbon. 
[Claim 3] The canister which it is filled up with degradation-proof nature activated carbon according 
to claim 1 in a tubed bottle object, and it is open for free passage of the end of a fuel adsorption 
layer, nothing, and the above-mentioned bottle object into a fuel tank, and makes atmospheric air 
come to be open for free passage of the other end. 

[Claim 4] Claim 1 whose above-mentioned low-boiling point hydrocarbon is a with a carbon number 
of four or less hydrocarbon thru/or degradation-proof nature activated carbon and the manufacture 
approach given in three, the canister using it. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to activated carbon excellent in the degradation-proof 

nature used as adsorption material, its manufacture approach, and the canister using it. 

[0002] 

[Description of the Prior Art] At the time of a car halt, adsorption maintenance of the fuel which 
evaporates according to the temperature up of a fuel tank is carried out with the canister filled up 
with activated carbon, and preventing emission out of a vehicle is performed. At the time of engine 
performance, it ****s by the atmospheric air introduced in a canister (purge), and the fuel vapor 
(henceforth vapor) which stuck to activated carbon is sent to an inhalation-of-air system, when an 
inhalation-of-air system serves as negative pressure. 

[0003] By the way, the adsorption capacity force of the activated carbon which is fuel adsorption 
material declines gradually by the repeat of the adsorption and desorption of vapor. When the 
amount of the vapor generated in a fuel tank exceeds the adsorption capacity force of the activated 
carbon in the canister at the time, vapor is emitted outside a vehicle and becomes causes, such as a 
nasty smell. 

[0004] Giving a polarity etc. is performed, in order not to perform processing of what to the 
activated carbon in a canister, either or to mention the adsorption capacity force to it conventionally. 
If vapor invades in the pore of activated carbon in the condition, vapor sticks to a pore internal 
surface first, forms the 1st layer, and carries out sequential adsorption further at the upper layer. In 
the case of an engine purge, it is desorbed from the component which is sticking to the upper layer. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in the case of this engine purge, by the 1st 
layer with comparatively strong association with activated carbon, the adsorbate cannot **** easily, 
and since desorption is more difficult than a low-boiling point component, especially a high-boiling 
point component tends to remain in pore. That is, when desorption happens by the 1st layer, it is 
desorbed from a low-boiling point component, and a high-boiling point component sticks to the hole 
from which this low-boiling point component escaped and the rate of a high-boiling point component 
increases to it gradually, degradation of activated carbon advances. And since a high-boiling point 
component has large molecular weight and its volume occupied in pore is large, it reduces pore 
volume and makes the adsorption capacity force decline further. 

[0006] Thus, when a high-boiling point component remains in the 1st layer, it has become clear that 
degradation of activated carbon is promoted and the cure which prevents adsorption of the high- 
boiling point component to the 1st layer is needed. A deer is carried out, and this invention prevents 
adsorption of a layer [ of the pore of activated carbon / 1st ] high-boiling point component, and aims 
at delaying advance of degradation of activated carbon. 
[0007] 

[Means for Solving the Problem] As this invention person etc. inquired wholeheartedly in order to 
solve the above-mentioned trouble, and shown in drawing 1 (a), it is the thing of the activated carbon 
3 which has much pores 3 1 on a front face which the low-boiling point hydrocarbon 4 is made to 
stick to pore 31 internal surface at least, and is established [ pore 31 internal surface ] for the layer of 
the wrap low-boiling point hydrocarbon 4, and found out that the activated carbon 3 which has high 
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resistance to degradation was obtained (claim 1). 

[0008] Thus, the high-boiling point component 5, i.e., a high-boiling point hydrocarbon, will stick 
more than to the 2nd layer by forming the layer of a low-boiling point component in the internal 
surface of pore 3 1 beforehand ( drawing 1 (b)). It is easily desorbed from the high-boiling point 
hydrocarbon 5 which is sticking to association between hydrocarbons more than at the 2nd layer 
since it is weak compared with association with activated carbon 3 ( drawing 1 (c)). On the other 
hand, since the low-boiling point hydrocarbon 4 of the 1st layer is association with activated carbon 
3, it will be hard to **** and the high-boiling point hydrocarbon 5 will repeat adsorption and 
desorption more than by the 2nd layer. Therefore, adsorption of the high-boiling point hydrocarbon 5 
to the 1st layer leading to degradation of activated carbon 3 can be prevented, and the speed of 
reduction of the pore volume by deposition of the high-boiling point hydrocarbon 5 becomes slow. 
The adsorption capacity force can compare with the former in this way, it can continue for a long 
time, and degradation can be delayed. 

[0009] Thus, after contacting activated carbon in the gas of a low-boiling point hydrocarbon and, 
making a low-boiling point hydrocarbon adsorb all over the front face of activated carbon as an 
approach of obtaining the activated carbon by which degradation delay was carried out for example, 
the obtained activated carbon is contacted to air, there is a method of removing the low-boiling point 
hydrocarbon of the front face except the pore internal surface of activated carbon, and the layer of a 
low-boiling point hydrocarbon can be easily formed only in a pore internal surface (claim 2). 
[0010] Moreover, the canister excellent in endurance is realizable by applying the degradation-proof 
nature activated carbon obtained as mentioned above to a canister. In this case, what is necessary is 
to be filled up with degradation-proof nature activated carbon 3 in the tubed bottle object 1, to open 
the end of the fuel adsorption layer 2, nothing, and the above-mentioned bottle object 1 for free 
passage into a fuel tank, to make atmospheric air open the other end for free passage, and just to 
constitute a canister, as shown in drawing 3 (claim 3). In addition, it is desirable for the low-boiling 
point hydrocarbon made to stick to activated carbon to be specifically a with a carbon number of 
four or less hydrocarbon (claim 4). 
[0011] 

[Embodiment of the Invention] Hereafter, this invention is explained based on a drawing. An 
example of the canister structure which makes adsorption material the degradation-proof nature 
activated carbon of this invention is shown in drawing 3 , and the atmospheric-air port 12 which the 
tank port 1 1 which is open for free passage to one end face (left end side of drawing) in the fuel tank 
of figure abbreviation opens for free passage to atmospheric air at other end faces (right end side of 
drawing) is established in the cylindrical cup object 1 of both-ends closing. In the above-mentioned 
bottle object 1, a right-and-left both-ends side is approached, the bridgewalls 13 and 14 which have 
many through-holes are formed, respectively, among these bridgewalls 13 and 14, it fills up with the 
degradation-proof nature activated carbon 3 of this invention, and the fuel adsorption layer 2 is 
formed. 

[0012] In this invention, as the above-mentioned activated carbon 3, as shown in drawing 1 (a), the 
activated carbon which formed the layer of the low-boiling point hydrocarbon 4 in the internal 
surface of pore 31 at least is used, a with a carbon number of four or less which is a gas in ordinary 
temperature (20 degrees C) as a low-boiling point hydrocarbon 4 here low-boiling point hydrocarbon 
- butane etc. can specifically use it suitably. The high-boiling point hydrocarbon from which it is 
hard to be desorbed prevents sticking to the 1st layer of pore 31 internal surface, and degrading 
activated carbon that the layer of this low-boiling point hydrocarbon 4 should just be formed in 
extent which the internal surface of pore 31 does not expose very thinly. If the layer of the low- 
boiling point hydrocarbon 4 becomes thick, since effective pore volume will decrease, the thinner 
possible one of the layer of the low-boiling point hydrocarbon 4 is desirable. 

[0013] In order to obtain the degradation-proof nature activated carbon of this invention, commercial 
activated carbon is enough contacted in the gas of a low-boiling point hydrocarbon, and a low- 
boiling point hydrocarbon is made to adsorb all over the front face of activated carbon as the 1st 
process first. What is necessary is to enclose activated carbon in the canister container 1 of drawing 
3 , and just to specifically introduce the gas of the low-boiling point hydrocarbon 4 in a container 1 
from a tank port 11. The amount of installation of the gas of the low-boiling point hydrocarbon 4 can 
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be made into extent in which the low-boiling point hydrocarbon 4 carries out a breakthrough from 
the atmospheric-air port 12 of a container 1, and, thereby, can make a low-boiling point hydrocarbon 
adsorb uniformly all over the front face of activated carbon here. 

[0014] Next, the obtained activated carbon is contacted to air at the 2nd process, and the low-boiling 
point hydrocarbon of the front face except the pore internal surface of activated carbon is removed. 
Specifically, thereby, the low-boiling point hydrocarbon of an activated carbon outside surface is 
desorbed from the atmospheric-air port 12 that what is necessary is just to introduce the atmospheric 
air of amount sufficient in a container 1. Moreover, the low-boiling point hydrocarbon of the 2nd 
more than layer except the 1st layer from which bonding strength on the front face of activated 
carbon cannot be strongly desorbed easily among the low-boiling point hydrocarbons in pore ****s, 
and it is discharged from a tank port 11. 

[0015] Here, the atmospheric amount of installation (1) is usually made more than activated carbon 
(capacity 1) x300. In this case, what is necessary is to pass atmospheric air (21., then 2x300=6001.), 
and just to continue activated carbon capacity temporarily, for 24 minutes, if an atmospheric-air flow 
rate is 25 1/min. It may be about activated carbon (capacity 1) x600 preferably. The activated carbon 
3 of drawing 1 which has the layer of the low-boiling point hydrocarbon 4 only in the 1st layer of a 
pore internal surface in this way is obtained. 

[0016] In addition, the manufacture approach of the degradation-proof nature activated carbon of this 
invention puts commercial activated carbon not only into the above-mentioned approach but into a 
stirrer, and after putting to a low-boiling point hydrocarbon enough, introducing and stirring a low- 
boiling point hydrocarbon, the approach of introducing atmospheric air and removing an excessive 
low-boiling point hydrocarbon can also be used for it. Moreover, although the effectiveness of this 
invention will be acquired if the layer of the low-boiling point hydrocarbon 4 is formed in activated 
carbon pore 31 internal surface at least, the low-boiling point hydrocarbon 4 may be sticking to the 
outside surface of activated carbon. 

[0017] drawing 2 — surface preparation — carrying out — **** — the former — activated carbon — 
three - * - vapor — adsorbing - deteriorating — a situation — typical — having been shown — a thing 
— it is — drawing 2 — (— a — ) — an initial state — activated carbon — three — 1 — pore — 31 — ' — 
inside — the high-boiling point hydrocarbon 5 with large molecular weight, and the low-boiling point 
hydrocarbon 4 with small molecular weight — invading - the 1st layer of the internal surface — 
random — adsorbing ( drawing 2 (b)) . 

[0018] Although easily desorbed from ( drawing 2 (c)) and the adsorbate of the 2nd more than layer 
in the case of an engine purge, it is hard to **** and the adsorbate of the 1st layer, especially the 
high-boiling point hydrocarbon 5 tend to remain. For this reason, when desorption happens by the 
1st layer, the rate of the high-boiling point hydrocarbon 5 of the 1st layer increases gradually by 
being previously desorbed from the low-boiling point hydrocarbon 4, and the high-boiling point 
hydrocarbon's 5 sticking to that hole from which it escaped, and repeating this, moreover, the high- 
boiling point hydrocarbon 5 with the large molecule itself — pore 31' — since the volume occupied 
inside is large — pore 31 1 of other components — invasion inside is barred and space (dead space) 
31 1' which cannot demonstrate the adsorption capacity force is built. Thus, by the high-boiling point 
hydrocarbon 5 which sticks to the 1st layer directly, and dead space 31 T, degradation will advance 
quickly. 

[0019] On the other hand, since the layer of the low-boiling point hydrocarbon 4 is beforehand 
formed in the 1st layer when vapor sticks to the activated carbon of this invention shown in drawing 
1 ( drawing 1 (a)), if adsorption is started from this condition, the high-boiling point hydrocarbon 5 . 
will carry out laminating adsorption one by one more than at the 2nd layer ( drawing 1 (b)). In the 
case of an engine purge, it ****s sequentially from ( drawing 1 (c)) and the upper layer, and is easily 
desorbed from the high-boiling point hydrocarbon 5 which exists more than in the 2nd layer and the 
3rd layer. At this time, compared with the adsorbate of the 2nd more than layer, it will be hard to 
****, and vapor will stick to the 1st layer combined with activated carbon 3 comparatively strongly 
again on it. Therefore, the increment in the amount of adsorption of the high-boiling point 
hydrocarbon 5 of the 1st layer is controlled, and the reduction speed of pore 31 volume becomes 
slow. In this way, the adsorption capacity force continues for a long period of time, and degradation 
is delayed. 
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[0020] 

[Example] The trial for checking the effectiveness of this invention using the equipment shown in 
drawing 4 was performed. Commercial activated carbon was enclosed in the canister bottle object 1, 
and the tank port 1 1 was connected to the bomb 6 of the commercial butane which is a low-boiling 
point hydrocarbon component through the regulator 7 and the positive crankcase ventilation valve 8. 
On the other hand, the atmospheric-air port 12 was connected to the breakthrough detection 
concentration meter 9. Here, the magnitude of a bottle object 1 is 80mm in diameter [ of 50mm ] x 
die length, and the die length of the fuel adsorption layer 2 set 60mm and activated carbon capacity 
tol20cc. 

[0021] The commercial butane was introduced by the flow rate 1-3 1/min from the tank port 1 1 in 
the bottle object 1, and butane was made to stick to an activated carbon front face using the above- 
mentioned equipment. Installation of a commercial butane was suspended for the commercial butane 
a sink and after that until the commercial-butane concentration detected in the above-mentioned 
breakthrough detection densimeter 9 exceeded 2 capacity %. Next, atmospheric air was introduced in 
the bottle object 1 from the atmospheric-air port 12, activated carbon was contacted to air, and the 
butane of the front face except a pore internal surface was removed. The atmospheric amount of 
installation was made into activated carbon capacity 0.12(1) x600=72(l). 

[0022] Thus, the adsorption performance evaluation of the canister which makes adsorption material 
the activated carbon which made butane stick to a pore internal surface was performed. After 
introducing the gasoline steam and carrying out breakthrough adsorption from the tank port 1 1 of the 
above-mentioned bottle object 1, the evaluation trial introduced the atmospheric air of activated 
carbon (capacity 1) x600 from the atmospheric-air port 12, performed air purging, and was performed 
[ make / into 1 cycle / this ] by repeating the same trial up to 1 50 cycle. It is shown in drawing 5 by 
making relation of the number of cycles, the amount of HC survival in a canister, and the rate of 
degradation into an example. Moreover, commercial activated carbon was enclosed with the canister 
as it was for the comparison, the same trial was performed, and it wrote together to drawing 5 by 
making a result into the conventional example. 

[0023] In the conventional example, the amount of HC survival increases quickly, and advance of 
degradation is quick so that clearly [ drawing 5 ]. On the other hand, when the degradation-proof 
nature activated carbon of this invention is used, the method of survival of HC is loose and, 
moreover, there are few the amounts far compared with the former. Therefore, advance of 
degradation of activated carbon is controlled by this invention, and it turns out that the endurance of 
a canister can be improved greatly. 

[Translation done.] 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[Drawing 1] Drawing 1 (a) - (c) is a mimetic diagram for explaining the adsorbed state of the vapor 
to the degradation-proof nature activated carbon of this invention. 

[Drawing 2] Drawing 2 (a) - (c) is a mimetic diagram for explaining the adsorbed state of the vapor 
to conventional activated carbon. 

[Drawing 3] Drawing 3 is the whole canister outline sectional view which used the degradation- 
proof nature activated carbon of this invention as adsorption material. 

[Drawing 4] Drawing 4 is drawing showing the adsorption performance-evaluation test method of 
the canister in an example. 

[Drawing 5] Drawing 5 is drawing showing the adsorption performance-evaluation test result of the 
canister in an example. 
[Description of Notations] 

1 Bottle Object 

11 Tank Port 

12 Atmospheric-Air Port 

2 Fuel Adsorption Layer 

3 Activated Carbon 
31 Pore 

4 Low-boiling Point Hydrocarbon 

5 High-boiling Point Hydrocarbon 
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[Drawing 2] 
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